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A new approach to an old question
Single cell transcriptomics
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Monocle cell lineage reconstruction

Using Monocle 2, we can use the heterogeneity captured by scRNAseq to predict a cell differentiation pathway 
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Do Sézary cells share a progenitor with MF? 

A branch with overlapping cells from MF or SS would indicate a shared precursor.

Shared Progenitor No shared progenitor
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Do skin SS cells share a common progenitor with MF?
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Do peripheral blood Sézary cells share a common progenitor 
with MF? 

Patch MF

Plaque MF

Sézary

Tumor MF

Sézary cells in blood do not share a common progenitor cell with mycosis fungoides
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Deciphering heterogeneity: How are some malignant 
cells surviving treatment?
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Monocle analysis

Could specific cell subsets contribute to treatment resistance?
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Are there distinct Sézary cell subsets? 
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Monocle identifies three Sézary cell subsets, with the S1 phenostate as the primordial state and the S3 
phenostate as the terminal state of differentiation

Slingshot pseudotime inference
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What are the transcriptional signatures of these states?
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S1 is Th1 polarized, while S3 exhibits a Th2 polarized, central memory phenotype 

with increased oncogene expression
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What molecular pathways are involved?
Th2 activation in S3 subset

In S3 cells, increased IL2 and IL4 signaling couples with JUN and 

STAT6 signaling to shift the transcriptome toward a Th2 phenotype
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What molecular pathways are involved?
Oncogenes in S3 Subset

In S3 cells, increased cytokine, JUN, and MYC signaling lead to 

downstream cell cycle progression and cell survival
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Are these Sézary cell subsets real?
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Are these Sézary cell subsets real?
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The S1 subset is in a Th1-polarized primordial state that 
differentiates into the S3 subset, which is a Th2-
polarized central-memory terminal state with increased 
proliferation capacity and malignant potential.
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How do these cells respond to IL-4 and dupilumab?

Case reports of Sezary syndrome treatment using dupilumab show brief 

remission, rapid disease progression, and even new disease onset 



Enhancing the Ability to Diagnose, Interpret and Apply Best Treatment Options for Cutaneous Lymphomas

How do these cells respond to IL-4 and dupilumab?

Th1-like Th2-like

Th2-like cells proliferate in response to IL-4 while Th1-like cells do not

Dupilumab is ineffective on both cell subsets
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Summary

▪ Through single cell lineage reconstruction, 
we provide further evidence that SS and MF 
are distinct entities

▪ Additionally, we find that heterogeneous 
malignant populations in SS are composed 
of subpopulations with different T helper 
polarizations

▪ Muti-targeted therapy may be necessary for 
successful control of Sézary syndrome

Sézary syndrome

Th2-like

Th1-like

Intermediate
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